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F2F and VMC with Deaf Individuals
Comparison of Face-to-Face and Video-Mediated
Communication with Deaf Individuals: Implications for
Telepsychotherapy
Michael John Gournaris, Ph.D. & Irene W. Leigh, Ph.D.
Abstract
Telecommunications and videoconference systems are increasingly replacing
face-to-face communication (F2F). Video-mediated communication (VMC)
offers the benefit of virtual F2F communication over long distances. The
purpose of this study was to compare communication performance and
perceptions for deaf individuals in F2F and VMC situations using a Map
Task. Deaf participants were instructed by a deaf instructor using American
Sign Language to mark routes. There were no significant differences in the
length of sessions, almost all communication breakdown events, map task
deviations, and overall outcomes. The results suggest that effective
communication can occur in VMC situations. Research is needed to gauge the
effectiveness of VMC conditions in the delivery of mental health services
including telepsychotherapy to deaf individuals who may not have access to
local signing mental health services providers.
Introduction
Telehealth is receiving increased attention as a means of
effective health service delivery in areas that are medically underserved
(Stamm, 1998). This is based on the use of videoconferencing systems,
which utilize video cameras, computer monitors, computer processors,
and networks to facilitate remote interaction, as opposed to face-to-face
communication (F2F). Intuitively speaking, it would seem that
videoconferencing is the closest thing to "being there."
Videoconferencing is now eliminating the need to travel distances for
meetings or sessions. It is becoming clear that the growth and success of
videoconferencing technologies is increasingly based on effective human
conversations and interactions.
Deaf individuals are now using video technology (e.g.,
videoconferencing and video relay interpreting; Mims, 2004). For deaf
persons traditionally underserved by the mental health system,
telepsychiatry and mental health interpreting are currently provided via
video technology (Craft, 1996; Afrin & Critchfield, 1999; Pollard, 1999;
Lopez, Cruz, Lazarus, Webster, Jones & Weinstein, 2004). Based on
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pilot studies in Alabama, Nebraska, and Utah, results confirm the
feasibility of providing therapy via videoconferencing for deaf and hard-
of-hearing individuals (Hamerdinger, 2004; Johnson, 2004; NCDHH,
2001). However, there has been no published empirical research to date
on how mental health services might be influenced by the use of
videoconferencing systems.
Descriptions of Terms
Telehealth is defined as the use of telecommunication,
information technology, and videoconferencing to provide access to
health assessment, diagnosis, intervention, consultation, supervision,
education, and information (Zarate, Weinstock, Cukor, Morabito, Leahy,
Bums, & Baer, 1997; Nickelson, 1996; 1998). The prefix word "tele"
refers to distance. The use of telehealth requires a wide range of
technological devices to connect individuals through data transmission
technologies. The majority of current telehealth systems rely on two-way
interactive audio/video transmitted through high-speed Internet lines
(Nickelson, 1996).
The term telepsychotherapy covers the provision of
psychotherapy via videoconferencing. Specifically, treatment for mental
or emotional disorders is based on counseling or therapy techniques
enacted through videoconferencing technology. The terms teletherapy,
telecounseling, cybercounseling, online therapy, Intemet counseling,
cybertherapy, webcounseling, telemental health, e-therapy, distance
counseling, telehealth, and telepsychotherapy are used interchangeably
in the general literature.
Teleosvchotherapv with Deaf People
Dew (1999) estimated that approximately 687,951 deaf and
hard-of-hearing Americans representing three to four percent of the deaf
population have psychiatric disabilities. Including those with less severe
forms of mental illness, there are approximately more than 4.5 million
deaf and hard-of-hearing people in need of professional mental health
services. The number of deaf or hard-of-hearing clients actually served
continues to be only a small number compared to those who could
benefit from such services but do not receive them (Vemon, 1983;
Pollard, 1999). For deaf and hard-of-hearing individuals with mental
health concems and problems, as well as their families, communication
and culture continue to pose enormous barriers to mental health services
that could improve their well-being. Although it may be possible to find
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a certified American Sign Language (ASL) interpreter to facilitate
communication, having an interpreter involved in very personal and
sensitive counseling sessions will create additional dynamics that
influence the psychotherapy process (Harvey, 2003).
To date, there have been no empirical studies in the literature on
providing telepsychotherapy services to deaf clients, other than the pilot
studies mentioned earlier. What is known is that most mental health
providers have minimal understanding of deafness and Deaf culture
(Porter, 1999). Hence, current statistics strongly support the notion that
more deaf people in need of mental health services could be treated by
qualified therapists if telepsychotherapy were widely available. Deaf
individuals in remote areas would have greater access to clinicians
skilled in ASL who are experts at working with deaf populations.
Consequently, we need to learn more about how videoconference
systems impact communication when ASL is used before we can
evaluate the effectiveness of telepsychotherapy for deaf individuals.
Videoconference Svstem Setup
The equipment requirements to set up a videoconference system
are minimal - a moderately fast computer and a connection to high-end
network. A 200 MHz computer with 32 megabytes of RAM or above is
preferred as a functional minimum (Stamm, 1998). Currently, high-end
computers with the Pentium 4 chip are currently clocked at 2.8 GHz or
better and most computers at present have 128 or 256 megabytes of
RAM installed, which offer powerful videoconferencing capabilities.
The details of a videoconferencing system setup that can enable
productive communication at both ends are presented here:
•  Camera. The camera can be a simple fixed-focus, fixed-iris, and
fixed-position camera, or video camera with a motorized mount
(Angiolillo, Blanchard, Israelski, & Mane, 1997). Most
videoconferencing systems today use inexpensive digital
cameras called CDDs (charge-coupled devices), which are
optically sensitive semiconductors. The resolving capacities of
CDDs vary considerably and are often designed to match
computer screen or TV resolution. Common resolutions are 320
X 240 and 640 x 480 pixels. Sorenson VP-100 and D-Link i2eye
videophones are utilized by deaf persons to communicate with
each other or through video relay services (VRS). These
videophones offer superior video images via high-speed Internet.
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Camera Control. Camera control is the electronic equivalent to
an individual's eye gaze and seat location in F2F communication.
The user of a videoconferencing system may want to control the
local camera, the remote camera, or both, as surrogate eyes to
enhance distance communication (Angiolillo et al., 1997;
Buxton, 1997). In their studies, O'Conaill et al., (1993) note
there are several problems related to the control of the camera.
Specifically, poor control of cameras led to a number of
attempted changes to appropriate angles, because the users were
unable to tell whether their displayed image was adequate. Users
would discuss camera control along the lines of: "can you see it
yet?", "back a bit", "is that okay?", and "back a bit more."
(O'Conaill et al., 1993). This type of image fine-tuning was
fiirther hindered by the transmission lags, which meant that
feedback about the quality of the image was not timely.
Display Size. Videoconferencing systems with 17", 19", or 21"
monitors are often considered as ideal display size in providing a
feeling of telepresence, or an "instinctive" feeling that the remote
users are physically present in the room (Prussog et al., 1994).
This allows users to read facial expressions or gestures better;
thus, the telepresence between the parties can provide more
positive experiences and feedback (Ichikawa et al., 1995).
Physical Environment. The size and shape of the room can
influence many other important physical variables, such as room
acoustics, lighting, placement of users, cameras, monitors, and
microphones, and monitor size (Angiolillo et al., 1997). Rooms
with poorly planned wall space may not allow all users to have
viewing angles needed to maintain good eye contact (Angiolillo
et al., 1997). Direct and indirect lighting must be designed to
allow video cameras to produce adequate video images with
appropriate lighting of users and objects to minimize the shadow
effect. Often, when VMC is integrated into the office or home
environment, the room lighting is inadequate, thus resulting in a
dark, blurred image of the user at the other end (Angiolillo et al.,
1997).
Video call. The challenge of VMC technology is that of
facilitating the transportation of a video image from a camera in
one location to a monitor and a user in another (Angiolillo et al.,
1997). Regardless of the media in use, the user with a
videoconferencing system must set up a call, establishing a
JADARA 23 Vol. 37, No. 2,2004
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physical connection between two or more locations. Once a
connection is established, the camera and microphone begin to
capture the sights and sounds of the users at both ends. The
compressed digital video data is sent to its destination through
the transmission facilities. Once at its destination, the video data
has to go through additional processing to decompress the data
and transform it back to an analog signal that can be displayed
visually to users in the other location (Angiolillo et al., 1997).
This, of course, causes transmission delays in videoconferencing
meetings.
The bandwidth sizes and transmission delay impact greatly on
frame rate and video image quality. The TV-like quality of 30
frames per second (fps) produces an outstanding, smooth picture
in any videoconferencing system. However, to keep costs down,
many systems have a maximum of 15-25 fps, which allows for
fairly clear resolution as long as there is little movement. It is
important for deaf clients to see smooth ASL through
videoconferencing; thus, higher frame rates are necessary
(Stamm, 1998; Harkins & Korres, 1997). A minimum of 256
kbps video uploading capabilities generally can offer good video
transmission between two end users.
Video-Mediated Communication vs. Face-to-Face Communication
Even though VMC potentially offers us the benefits of F2F
communication over long distances, communication efficiency is not
necessarily the same for both conditions, despite similar dialogue
characteristics (Anderson, O'Malley, Doherty-Sneddon, Langton,
Newlands, Mullin, Flemin, & Van der Velden, 1997). Efficiency is based
largely on how well the video data can be transmitted. Researchers also
need to refine hypotheses about the VMC process, especially for specific
cultural and ethnic populations, so that more specific predictions can be
tested and better systems designed. There may be cultural issues that
limit the use of VMC for certain populations (Stamm, 1998). For
instance, some cultural groups do not allow themselves to be
photographed or videotaped due to religious beliefs. Moreover,
researchers need to assess how VMC might change the outcome of tasks
depending on affect or emotion, supporting the social/cognitive cuing
hypothesis (Whittaker & O'Conaill, 1997). For the social/cognitive cuing
aspect, these authors believe that F2F communication is no better than
Vol. 37, No. 2,2004 24 JADARA
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speech only, and even high-quality video cannot replicate the
conversational processes of F2F communication (Whittaker & O'Conaill,
1997; Sellen, 1995; O'Conaill, Whittaker, & Wilbur, 1993). Therefore,
researchers need to understand what the variables are that enter into the
different perceptions of the two conditions for interactive
communication. One possibility is that current videoconference systems
do not accurately represent the presentational aspects of F2F interaction
because of technology shortcomings (Sellen, 1995; O'Conaill et al.,
1993). Lastly, researchers need to develop more studies to assess the
visual effectiveness of the VMC process.
Anderson et al. (1997) found that the visual signals in F2F
spoken communication seem to be used in several ways. First, speakers
use visual cues to judge that communication is proceeding smoothly.
Second, when the communication is running smoothly, listeners become
more confident and subsequently check their understanding of messages
less often. Third, visual cues may be used to establish a sense of social
co-presence that makes speakers and listeners feel at ease with their
conversational process, thereby feeling more comfortable about asking
for additional information or help in a shared task (Anderson et al.,
1997).
In Doherty-Sneddon et al.'s 1997 study, individuals described
map directions to subjects who were to fill in details. The conversation
between users in different rooms linked by high-quality analogue video
and audio were compared to F2F communication. The conclusion was
that high-quality VMC did not deliver the same efficiency benefits as
F2F communication. In comparison with audio-only conversations,
speakers using VMC with eye contact used significantly more speech to
achieve the same level of task success, although within the same total
amount of time (Doherty-Sneddon et al., 1997). Dialogues from the
VMC-without-eye-contact condition were the same length as audio-only
conversations. Thus, eye contact had a significant effect on
communication, but not in the expected direction. In explaining the
reasons for the discrepancy between the findings for F2F interaction and
VMC with eye contact, Doherty-Sneddon et al. offer three possible
explanations. First, in the F2F communication condition, VMC users
checked verbally that their partner understood them less often than in the
corresponding audio-only context. However unlike F2F interaction,
VMC did not lead to a reduction in the frequency with which users
checked their own understanding of information. Therefore, recipients in
video-mediated conversations seemed to be less confident about mutual
understanding than their F2F counterparts. Doherty-Sneddon et al.
JADARA 25 Vol. 37, No. 2,2004
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(1997) concluded that VMC does not provide all of the visual cues that
would facilitate communication. It is possible that their results could also
be partly attributed to the research participants' discomfort with the
technology.
Secondly, Doherty-Sneddon et al. (1997) suggest that the visual
signals presented by VMC are simply less effective than those in F2F
interaction. These authors relied on Heath and Luffs 1991 study, which
concluded that although users treat VMC like F2F conversation,
nonverbal information still does not have the same effect in this video
communication medium. For instance, these authors wrote, "Although
certain gestures used to organize F2F interactions or to "iconize"
information also appear in video-mediated interaction, they seem to be
ignored by participants in this latter context" (p. 120).
Purpose of the Studv
Research needs to illuminate the effects of video as a
communicative medium for deaf ASL users by examining the
relationship between what is signed, its relation to facial expressions,
gestures, and postures, and where and when eye contact and gaze occur
during conversations. Research is also needed to explore the ways video
communication may differ for deaf people, especially during
telepsychotherapy. Thus, the aim of this study was to compare
performance and effects on communication in F2F and VMC situations
for deaf individuals in order to discem whether or not VMC is closely
equivalent to F2F situations for deaf persons. In order to do this, the
research design in Doherty-Sneddon et al.'s 1997 study using the Map
Task was replicated, with significant additional modifications to
accommodate deaf participants. The study was guided by four questions:
1. Does VMC produce the same dialogue length effects as F2F
communication?
2. Does VMC produce similar numbers of communication breakdowns
as F2F communication (i.e., requesting repetitions, verifications,
self-corrections, signs of understanding, instructions to the instructor,
and timing problems)?
3. Is VMC closely equivalent to F2F communication between deaf
individuals as measured by performance scores based on Map Task
route deviations?
4. Is there no difference between deaf individuals' opinions regarding
both sessions related to conversations seeming fast, natural, clear,
comfortable, and accurate?
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Method
Participants. The sample of 40 deaf individuals affiliated with
Gallaudet University in Washington, D.C. were recruited via e-mail
advertisement. Participant ages ranged from 20 to 80, with a mean of
28.5 years {SD= 11.01). Twenty-two were females (55%) and 18 were
males (45%). All participants had a minimum of 10 years experience in
using ASL, and all considered themselves fluent signers. Most
participants preferred ASL (82.5), whereas 10 percent preferred Pidgin
Sign Language (PSE), and 7.5 percent preferred Simultaneous
Communication (signing and speaking at the same time). In addition,
participants were self-identified as deaf. The ethnic composition was as
follows: African American 5 % (« = 2), Asian 7.5 % (n = 3), Hispanic
2.5% (« = 1), and Caucasian 85% (« = 34). Participant educational levels
ranged from undergraduate to Ph.D.; 25 were undergraduate students
(62.5%), nine were graduate students (22.5%), three were staff (7.5%),
and three were faculty members (7.5%; See Table 1). Twenty-five
participants (62.5%) reported that they had never used a
videoconferencing system, whereas fifteen (37.5%) reported that they
had used it at least one time. Participants who had used
videoconferencing systems did so between one to eight times. The most
frequent use by a participant was approximately 50 times.
Equipment. The equipment consisted of two videoconference
systems with no transmission lags, no loss of synchronicity, and adequate
mutual eye contact using a broadcast-quality image at 30 ^ s. The
computers (Gateway Pentium III E-4200 with 700MHz chip and 128
RAM) were installed with video interface cards (ATI All In Wonder 128,
16 MB AGP) that allowed video images to be transmitted at both ends
without having to use a telephone line. The video interface cards
connected both computers to allow users to receive their video images in
30 ^s. Digital videoconferencing cameras (Toshiba CCD Color Desktop
Cameras) were installed on the top of 19" monitors (Gateway EV-910) to
allow the digital images of the speaker to be transmitted to another
computer. To replicate F2F conversations as closely as possible, the
videoconferencing systems were set up to allow both speakers to see
each other in full screen using a 19" monitor, without seeing themselves.
All F2F dialogues of participants were videotaped with a video camera
recorder (Panasonic AF X6 CCD VHS). All VMC dialogues were also
recorded on videotapes (Magnavox MHG120-M11) by a VCR
(Panasonic PVQ 920) that was coimected to the participant's computer.
JADARA 27 Vol. 37, No. 2,2004
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Characteristic Number Percent
Gender:
- Female 22 55
- Male 18 45
Preferred Communication:
- ASL 33 82.5
- PSE 4 10
- SimCom 3 7.5
Ethnicity:
- African American 2 5
- Asian American 3 7.5
- Hispanic 1 2.5
- Caucasian 34 85
Level of Education:
- Undergraduate 25 62.5
- Graduate 9 22.5
- Staff 3 7.5
- Faculty 3 7.5
Materials. The Map Task (Brown, Anderson, Yule, &
Shillcock, 1984), used with permission, assesses the performance of
participants on two collaborative problem-solving tasks by eliciting
natural, spontaneous, and content-controlled dialogues (Doherty-
Sneddon et al., 1997). The Map Task is considered as a useful
measurement because it provides an objective, quantifiable measure of
communicative success (Doherty-Sneddon et al., 1997). A scoring
system developed by Anderson et al. (1991) was used to assess accuracy
of how participants drew the route following instructions provided by the
map instructor. Scoring of the Map Task was done by calculating the
area (in square centimeters) between the original correct route that the
map instructor conveyed and the route drawn by participants. A
performance score based on map deviations was produced for each Map
Task session. The larger the deviation score for a Map Task, the poorer
the performance of that dialogue between the instructor and participants
(instruction followers). Anderson et al. (1991) reported an extremely
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high (0.98) inteijudge agreement based on two independent judges
scoring a subsample of 16 performances.
Each map in a pair shows a starting point, but only the
instructor's map has the route and the finish point marked. Both maps in
the pair had a number of features in common, but also a number of
different features. Some features were presented on only the participant's
map and some were in different locations, in order to provide
opportunities for communicative difficulty and repair (Doherty-Sneddon
et al., 1997). The numbers of mismatching features were equivalent
across all fifteen Map Task pairs (Doherty-Sneddon et al., 1997;
Anderson et al., 1991). The Map Task landmarks were portrayed as line
drawings, and they were reproduced on legal paper (8 'A by 11 in. or 216
X 279 mm). Fifteen of these Map Tasks were used. The participants used
a thin black marker to draw the routes on their maps.
A user feedback questionnaire form containing 34 statements
was distributed to all participants to assess their experience in the study.
The first two asked about participant familiarity with videoconferencing
systems and frequency of use. The next eleven measured participants'
experience in the F2F session while the following eleven questions
measured participants' experience in the VMC session. The next five
questions assessed participants' overall experience in both sessions,
including their opinion of the general picture in videoconferencing. The
last five questions solicited participants' opinions of both sessions,
regarding whether one conversation seemed faster, natural, clearer, more
comfortable, and more accurate than the other. Participants were asked to
rate each statement on a ten-point scale from 1 (not at all or strongly
disagree) to 10 (very well or strongly agree). Demographic information
was also included in order to verify participants' communication
preference, race, gender, age, and level of education.
Procedures. Power analysis indicated that for a significance
level of .05, two-tailed with a medium effect size power set at .60, an N
of 40 was required. All forty participants were assigned number codes
for confidentiality purposes. After informed consent procedures were
followed, the participants were placed in both F2F and VMC conditions,
using the Map Task. The sequence of order of the experimental
conditions was random to minimize practice effect. The runs test
indicated that there was no pattern in the random participant assignment
(z= 1.442,;? = .149).
The VMC condition was carried out with the participants
separated by a barrier. Participants communicated through
videoconferencing systems in 30 fps. The F2F condition took place in the
JADARA 29 Vol. 37, No. 2,2004
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same room, where individuals in the F2F condition were able to see each
other's face and upper body directly approximately five feet apart. The
Map Task instructor and each participant completed two Map Tasks, one
for each condition. The instructor gave instructions for both F2F and
VMC conditions. Qualifications for the instructor included fluency in
ASL and awareness of task requirements.
During the instruction phase, participants were notified that the
instructor had a map with the route marked on it and there might be
differences between the instructor's and participant's maps. Participants
were also informed that based on the instructor's descriptions of the
route, participants were to reproduce the routes on their maps as
accurately as possible. There was a five-minute warm-up period in both
conditions. Each participant was videotaped in both conditions for the
purposes of extracting information on dialogue length and
communication breakdowns.
The communication breakdowns, specifically the number of
request for repetitions, verifications (correct & incorrect), self-
corrections, signs of understanding, instructions to the instructor, and
timing problems were tabulated by the investigator and by a trained
assistant "who did not know" or "who was blind" to the purposes of the
study in order to establish interjudge reliability for communication
breakdowns. Communication breakdown events in ASL conversations
classified by Harkins and Korres (1997) in a previous analysis of video-
mediated communication were replicated with additional modifications;
•  Requests for repetition. Requests such as "Huh?" "What did you
say?" and "Say that again," questions including "Who?"
"Where?" "What?" "Left or Right?"
•  Verifications/correct. Subject checked or verified what the
instructor had said, and the verifying signer was correct.
"Camera shop?" "Yes" (or nodding.) "Left of the waterfall?
Yes."
•  Verifications/incorrect. Subject checked or verified what the
instructor had said, but the verification was inaccurate. "Camera
shop?" "No, Yacht club." (Nodding with "Oh" expression or
shaking head).
•  Self-correction. The subject self-corrected, indicating that he/she
had misunderstood previous messages and made adjustments.
Exceptions were made where the subject was in fact unclear,
because he or she had signed incorrectly and had to self-correct.
Vol. 37, No. 2,2004 30 JADARA
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Questions/Signs of understanding. "Yes, yes" (or strong
nodding). "Did you understand me?" "Did you see what I just
said?"
Instructions to the instructor. Describing location of the subject,
"I am at the top of the mountain" or telling the instructor that he
is wrong, "Not left, it should be on the right," also expressions
like "Slow down," "Move back," "I can't see your signs, please
move a bit."
Timing problems. Both signers began to sign at the same time or
signers gestured to assign turns during conversation. "O.K., now
you can sign," "Please go ahead."
Results
The first two research questions concerned length of dialogues
and number of communication breakdowns (i.e., requesting repetitions,
verifications, self-corrections, signs of understanding, instructions to the
instmctor, and timing problems). The ANOVA analyses revealed that
there were no differences in the length of dialogues, F (1,39) = 2.465,/? =
.125 (see Table 2) and the communication breakdown events between
F2F and VMC conditions except for the signs of understanding event.
Participants' understanding during the dialogues in both
experimental conditions was measured by counting their "yes" responses
and nods. The F2F condition (M= 6.75, SD = 3.46) appears to be lower
for signs of understanding than the VMC condition {M = 9.07, SD =
4.57) as indicated by the ANOVA, F (1, 39) = 14.274, p = .001. For a
summary of the communication breakdown events, please refer to
Table 3.
The interjudge ratings in the F2F condition yielded significant
relationships between the two judges for twenty randomly selected
subjects for all communication breakdown events. This indicates that
assessment between the two judges in the F2F condition was reliable.
The interjudge ratings for VMC were different from those for the
F2F condition. Three items out of seven in the VMC conditions were
statistically significant, with strong positive correlations. Please refer to
Table 4 for the complete summary of interjudge ratings.
JADARA 31 Vol. 37, No. 2,2004
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Source
Sum
Square df
Mean
Square F Sig.
Between Groups 3.96 1 3.960 2.465 .125
Within Groups 62.67 39 1.607
Total 66.63 40
Session Group M SD
F2F
VMC
6.09
6.54
2.18
1.90
Table 3. Paired Samples Test for Seven Different Events of
Event F Sig.
Repetition (F) vs. Repetition (V) 2.205 .146
Correct (F) vs. Correct (V) 1.023 .318
Incorrect (F) vs. Incorrect (V) 2.361 .133
Self-Correction (F) vs. Self-Correction (V) .753 .391
Signs (F) vs. Signs (V) 14.274 .001*
Instructions (F) vs. Instruction (V) 2.053 .160
Timing (F) vs. Timing (V) 1.000 .323
(F) = Face-to-Face (V) = Video * Statistically significant
The third research question concerned the equivalence of VMC
and F2F communication between deaf individuals as measured by
performance scores based on Map Task route deviations. The analyses
indicated that the F2F communication (M = 3.35, SD = 1.88) was no
different from the VMC (M= 3.12, SD = 1.57) condition, F (1,39) =
.594,;? = .446 (Table 5).
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Table 4. Interjudge Ratings for Seven Events of Communication
Breakdowns for Two Judges (N = 20)
Face-to-Face Communication Event rp Sig.
Repetition (1) vs. Repetition (2) .476* .034
Correct (1) vs. Correct (2) 747**
.000
Incorrect (1) vs. Incorrect (2)
.808** .000
Self-Correction (1) vs. Self-Correction (2) .659** .002
Signs (1) vs. Signs (2)
.707** .000
Instructions (1) vs. Instructions (2) .869** .000
Timing (1) vs. Timing (2) 1.00** .000
Video Mediated Communication Event rp Sig.
Repetition (1) vs. Repetition (2) .393 .087
Correct (1) vs. Correct (2)
.417 .067
Incorrect (1) vs. Incorrect (2) .429 .059
Self-Correction (1) vs. Self-Correction (2) .251 .286
Signs (1) vs. Signs (2) 799**
.000
Instructions (1) vs. Instructions (2) 747** .000
Timing (1) vs. Timing (2) 1.00** .000
(1) = Judge I
(2) = Judge II
* Correlation is significant at the 0.05 level (2-tailed)
** Correlation is significant at the 0.01 level (2-tailed)
Table 5. Analysis of Variance for Errors of F2F and VMC Sessions
Source Sum df Mean F  Sig.
Square Square
Between Groups I.0I3 1 1.013 .594 .446
Within Groups 66.488 39 1.705
Total 67.50 40
Session Group M SD
F2F 3.35 1.88
VMC 3.12 1.57
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The fourth and final question concerned the differences between
deaf individuals' general opinions of the two sessions in terms of
whether one conversation seemed faster, more natural, clearer, more
comfortable, and/or more accurate than the other. The analyses showed
that there were no statistically significant differences for all F2F and
VMC sessions. See Table 6 for a summary of both conditions.
The user feedback questionnaire gave additional extensive
analyses on participants' opinions and experiences in both F2F and VMC
conditions when they were asked direct questions. Participants were
asked to rate each statement on a ten-point scale from 1 (not at all or
strongly disagree) to 10 (very well or strongly agree). The paired samples
r-test indicated that there were no differences between participants'
responses on whether they understood the instructor's signs, their ability
to see the instructor's facial expression, their ability to interrupt the
instructor, and the number of times they had to ask the instructor to
repeat.
The participants believed that reading the instructor's finger
spelling in the F2F condition {M= 9.47, SD = .933) was better than the
VMC condition (M= 8.97, SD = 1.59), t (1, 39) = 2.360, p = .023. In
addition, the participants felt that they understood the instructor better in
the F2F condition {M = 9.65, SD = .580) than they did in the VMC
condition (M= 9.30, SD = 1.04), t (1, 39) = 2.80,/? = .009.
The participants' ability to talk and express themselves freely
was better in the F2F condition (M= 9.52, SD = 1.53) than in the VMC
condition (M= 9.12, SD = 1.65), t (1, 39) = 2.393, = .022.
As expected when asked directly, the participants felt that F2F
communication was more natural than in the VMC condition. The F2F
condition (M= 9.30, SD = 1.22) was higher than the VMC condition {M
= 8.35, SD = 1.54). This difference was statistically significant, t (1, 39)
= 3.75,p = .001. The participants believed that it was easier to keep track
of dialogue in the F2F condition (M= 9.15, SD = 1.25) than in the VMC
condition (M= 8.70, SD = 1.41). The t-test confirmed this difference, t
(1, 39) = 2.09, p = .043.
The F2F condition (M = 9.37, SD = 1.40) was statistically
significantly higher than the VMC condition {M= 8.92, SD = 1.24) for
interactive conversation, t (1, 39) = 2.62, p = .012. The participants
viewed the clarity of instructor's signs as better in the F2F condition {M
= 9.57, SD = .712) compared to the VMC condition {M = 9.22, SD =
1.05), r (1,39) = 2.48,;? = .018.
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Table 6. Comparison of F2F and VMC Sessions
Frequency Percent Chi Square
Faster
No Difference 26 65.0
F2F 13 32.5 (2) = 23.450, p = .000
VMC 1 2.5
Natural
No Difference 19 47.5
F2F 20 50.0 (2)= 17.150, p = .m
VMC 1 2.5
Clear
No Difference 22 55.0
F2F 16 40.0 (2) = 15.800, ;7 = .000
VMC 2 5.0
Comfortable
No Difference 25 62.5
F2F 13 32.5 (2) = 19.850, j3 = .000
VMC 2 5.0
Accurate
No Difference 25 62.0
F2F 13 32.5 X^ (2) = 19.850, p = .000
VMC 2 5.0
Participants in the F2F condition {M = 9.75, SD = .5883)
reported that they are generally more satisfied with their dialogues
compared to the VMC {M = 9.17, SD = 1.08). This difference was
statistically significant, t (1, 39) = 4.029, p = .000. See Table 7 for
complete summary information on participants' feedback.
Finally, the participants' rating of the videoconferencing picture
quality resulted in a mean of 9.15 (out of 10), SD = .9487. Those with
previous videoconferencing systems experience scored this
videoconferencing system with high marks {M= 9.60, SD = .6325).
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Table 7. User Feedback Questionnaire on Participants' Understanding
Question df t Sig.
I was able to understand signs 39 1.921 .062
I was able to see facial expressions 39 1.703 .096
I was able to read finger spelling 39 2.360 .023*
I was able to understand the instructor 39 2.759 .009*
I was able to interrupt the instructor 39 .881 .383
I was able to talk and express myself 39 2.393 .022*
freely
I feel this was a natural conversation 39 3.754 .001*
I found it easy to keep track of dialogue 39 2.096 .043*
I feel the conversation was highly 39 2.623 .012*
interactive
The instructor's sign were (jerky or 39 2.479 .018*
smooth)
I had to ask the instructor to repeat 39 .000 1.00*
* Statistically significant
Those with no previous experience tended to score the system
they saw in this study slightly lower (M= 8.88, SD = .1.01). The one
sample r-test was significant, t (39) = 27.667,p = .000.
Discussion
In the sample of 40 participants, no significant difference was
observed in the length of dialogue in F2F communication and VMC,
suggesting that participants tended to be consistent with conversation
length in both conditions and the VMC condition did not hamper length
of dialogue.
The second purpose of this study was to analyze if similar
numbers of communication breakdowns took place in both VMC and
F2F communication. The only statistically significant communication
breakdown variable was for signs of understanding This result may have
been based on circumstance, because the "Yes" responses and nods
indicating that participants understood the instructor increased in VMC
sessions, perhaps as a consequence of being sensitive to the need to
confirm that the technology was facilitating communication and
informing the instructor more often that they were following dialogue.
This may be the reason why participants became more task-focused and
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attentive. This supports Short et al.'s (1976) and Fish, Kraut, Root, &
Rice's (1993) studies indicating that VMC tends to be task-focused or
task-oriented. The lack of significance for the other variables mentioned
supports the general equivalence of the VMC and F2F conditions for
communication breakdowns.
The interjudge ratings for seven events of communication
breakdowns (14 in total for both conditions) provided by two judges
posed good overall reliability. All of the interjudge correlations in the
F2F sessions were significant. The reliability for the VMC condition was
somewhat lower. There are two possible explanations. First, the analyses
of communication breakdowns was complicated by the variety of words
used by 40 different participants. Judges had to categorize these words as
belonging to seven different types of communication breakdowns.
Subjective judgment came into play when phrases were vague. The
second possible explanation is that all videotapes did not include the
dialogues of the instructor, who was not in camera view. This may have
complicated the judges' efforts since they did not have the ongoing
dialogue between instructor and participant, thus enhancing the "out of
context" influence.
The third purpose of this study was to determine if VMC is
closely equivalent to F2F communication between deaf individuals as
measured by performance scores based on Map Task route deviations.
Since the Map Task deviations made by participants in both conditions
were nearly identical, this suggests that instructions can be understood
and appropriately followed in both conditions.
Finally, based on feedback, most participants believed that F2F
communication was equally as fast as VMC. Considering that there was
no difference in the length of dialogues in both experimental conditions,
it appears that videoconferencing systems without any transmission
delays provide deaf participants with acceptable communication speed.
Not surprisingly, half of the participants believed that F2F
communication was more natural than VMC, while the other half
believed that both conditions were equally natural. With greater exposure
to VMC, the sense of naturalness may increase.
Most participants felt comfortable conversing in both
communication mediums. This supports studies (Anderson et al., 1997;
Tang & Isaacs, 1993) indicating that users' liking of videoconferencing
systems was impacted by their interpersonal interaction, including how
participants use visual cues to judge that communication was proceeding
smoothly. Additionally, when participants realized that VMC dialogue
proceeded smoothly, they become more confident. Finally, the visual
JADARA 37 Vol. 37, No. 2,2004
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cues that were used to establish a sense of social co-presence between
participants and instructor made them feel at ease with their
conversational process, thereby feeling more comfortable about asking
for additional information or help in a shared task, similarly to F2F
commimication. Considering that most participants viewed dialogue
accuracy in both conditions to be similar, it appears that
videoconferencing technology with appropriately high bandwidth can
provide equally accurate communication possibilities.
Limitations of the Studv
In interpreting the present results, readers should consider
several limitations to this study. First, only deaf individuals from
Gallaudet University participated, thus limiting generalizability. These
participants may have been exposed to numerous innovative technologies
on campus and may adapt better to videoconferencing technology than
individuals in other regions with less access to new technology. More
diverse individuals may differently influence current results.
The feedback questionnaire required that participants select one
of three items based on their opinions (F2F and VMC seemed the same,
F2F seemed better, or videoconferencing seemed better). Substituting
"slightly better" for "better" in the latter two items and expanding the
selection from three to five items might have fine-tuned the results.
It might be advisable to refine the communication breakdown list
used for this study even further for better reliability and accuracy. One
might considering expanding these variables and providing criteria that
includes instructions to facilitate inter-reliability judging. Being able to
view the instructor on videotape as well together with the participants
will also improve accuracy.
Conclusion
When videoconferencing systems with no transmission lags, no
loss of sjmchronicity, and broadcast-quality image at 30 fps are used, the
potential for equivalence of these systems to F2F commimication is
enhanced, as demonstrated in this study through length of dialogue,
communication breakdown data, and Map Task performance scores. This
supports the use of video technology for deaf ASL users who rely solely
on visual avenues for communication.
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